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(54) THE COLOR BALANCE ADJUSTMENT METHOD AND DEVICE, AND RECORDING 
MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To appropriately adjust the 
color balance of an image with respect to even an 
unknown light source. 

SOLUTION: Parameters for color balance adjustment 
processing of the observation light source of an image 
from a photographing light source are stored in a 
database 5 about a plurality of known light sources. 
Image data SO are read in a readout means 3, and the 
LMS tristimulus values of a white point are calculated in 
a white point calculation means 4. In the parameter 
generating means 6, a processing parameter P for 
adjusting the color balance of image data SO is 
generated based on the calculated tristimulus values and 
the tristimulus values of the known light source having 
the white point near the calculated tristimulus values. In 
a color balance controlling means 7, the image data SO 
are processed with the generated processing parameter 
P, and then processed image data S3 are obtained. 



5 =5 LA 



1 

*-oT 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAADUaGXrDA41 3320727... 2005/07/07 



(i9)B#s#fF/r (jp) 02) £t f|fj 43p Jfr & ^ (a) mmnmm&mm^ 

#1^2001-320727 
(P2001-320727A) 
(43)&I8B ¥j£l35UUI16B(2001.11.16) 



(51) IntCL T 
H04N 
GO 6T 
HO 4N 



9/73 
1/00 
1/60 
1/46 
9/04 



5 10 



F I 

HO 4N 
GO 6T 
HO 4N 



9/73 
1/00 
9/04 
101:00 
1/40 



OL 



r-73-r(##) 
A 5B0 5 7 
5 10 5C065 
B 5C066 
5C077 
D 5C0 7 9 
fc£23K) ®&HK:SS< 





ftK2000- 139747C P2000- 139747) 


(71) USA 


000005201 










(22) USB 


3p«12^ 5 ft 12 B (2000. 5. 12) 




♦^;ilia«E«iT^f'?B210Si6 






(72) mm 










»3S5;iimSfil-hiPWfifc"r'S#798#fl6 ^ 














(74)«SA 


100073184 








mm muz wi«) 











(54) i&wozm *7-rt?>xmm%m*3&u&wM.zt\z&mmft 



(57) [M**J] 

tS©BI!iSftjg'\<D A 5 — ' ^ > xnSSUlO/^ 5 * — £ 
^T ? -^^-X5iCtettLTfc< 0 fttfc¥83fc:*5V>T 

afe^s©LMSH$iMfii%j¥a-r«.o 

*P££fiS-f£o ^S*ift:ffl3>^*--*PK:J:t>iIi 
•9*- * S 0 IC ti L T A 5 — 7 VXHS^IS 7 IC 43 V > 



Is 



C<6S 

•pa 



(2) 



1$F»1 2001-320727 



H*flF»2*©l!H3 

tc *3 SHsWSHi* bus S8W3tt«T tc *5 3 =M8M £ 
U 

&m&ytm s ft a usem© a fe^t ss v * eajs* 
* ft tt mi eflfio jwso 6fe,&*5 <fe tfmestt « nft »s 

EftUOrfiirRc *5lt 5 =!Wig[ffl%«JIE«K3t»T t felt 
*H*J«fflte; g*T 3 tcttXDtiim' ^7^-^%4s?L, 

«*«E««jifiarF»cfe»*H«i»«K:a£»i-bTi(nE«i 
<D&&&t mmszmk * ft ttnisflsojtwo efe * t 

umm 3 ] i9ie**f* »j tog tc * s easo-m 

«6 JcfciE LTJWBf(!WI/<7 ^ — * ct* 
Hi*94] MEHSW&ffiti, AIBO«jt«Pttfc:BB 

[ii^5] HuieH^ffiti, ttES«*«£Lft 
ctizwmtt&m&A i *>p> 3©v>-rn*> i *k«© 

8te-r-5§&2£JB i sov-rnfr 1 jke«©*7— ^ 

[|§*317] HuEffii5ft^£ft&guEffi©7£ifi<OJg 

R*Bffi*nfc»««** rcimvytmicfctT, man 



RTfigi: Lftc l ^e. 6©^-rn*> 

^-TS c £ \c J: t> L fcH#%ffij£©SJSl7£igT tc *3 
SEilrJt ©RSBtS £: S ffiO^iHTtc isi, ^ T®&? 

*5tt * hsmwi* Hut 2WR>i£WT u: * hj&hmbk: 
t, 

20 s ft tt«HEflso)t*<o afejiSfe ± i>'Huies«?2 nft jtas 

036jAlcS^TtteBKSnft3W!>3ttaU<7^ — 
^fc»UT«IHWJI*MibT, HufE«^7t^TtfttiBtj 

sHssuaMBicggrr s ft «>o«yi'<5 ^ - * ^^-r § 

S^H#7 ? -^«rt#55!lS¥Si:^:«K.ftc t*&m 
M^^r, HuESS?*nft7tiS<oefe^fcfIEfflie^}S* 

C8»**i 0] Wffi/<5^-*feJ«*S»i, MfcM 
40 [WsR^l l] me=*!HK«(i> AlBOHIJIWttK 
DHtRl 2] ttjEHfJiSfiti, luES^^tiKL 

ft m&mmvftymmz. wm-t *fe3Sw©=»j*ttT* 

* c i: %«FfS t-r«t**« 8 *•« 6 1 0©v-Tti*M^E 

[H*«l33 MEE1S^S«> huEJQS-'^^- 
3»«rSrft*7tig©^^7^— * t LTEtS"f 
so fe*ci:«:Rfgli:-r«IS*S8)b^ l Z<D^-ft\frim 



(3) 



2001-320727 



[11*31 1 4 ] mmmxwiS: fc a. mzm<o%w.<D 
huib^ 5 * - * k. *3tt %> mm** 5 * - # co^gg 

suEStt^&fc <fc *»»3tiS* fcteffefiDftjgcDjgSlcfE; 

[81*31153 mS©JMB3taRTI=fev>r«^(** 
feVTSUR-TSISfc, BuEiIi«*^-f HfciT*— *3:fc« 

l£%3>ei-£fcftfT£#£fc#©:A3^iv&E& 20 
tc fctf 3 HfcJ&ffifc: 5 fctbvyytW < ^ * — * «r? 

BuEa^Tts s fc aflfjEfao^is© aM^sffit « ¥ 

MBfc. 

KaiejwsfcttiOEfl&ojiaioefejSitifiv-'efejs* 
*rs^*fl»E«»©ft»*6*&?u jnEJWftM 

* fctt tTttmim«tt LT, «HE«»3tt«T* fcf4 Hu 
Efl&OttST fc fc § =*J*«*iJfflett*JiarFfc 43 
5 = *J»«fc«SS-r § fztb(D9m^7 * - * *£jjtT 5 

^JHfc, 

Rffla;^*— *fcS-3^T, «nEH«f f -*0=#JSIl 
[IS** 16] lOE«ti&<?;t— ?*£jft-r«¥Jlt 40 

fc fc# anftEtt Hat*tt. i&E»«sttfc Jti«©afejS 

fc ISE»K3tig * laEftSOitiBO Sfeft fc <0^gtS: 

KE(lfc*^>Tl9E3tt*/^>«-**«#(*»tia»-r 
S^«fc*tf**c 1 5IS103 

> If a - 2R1& <3 pTflgftEflttMt. 
[11*9117] SMBffla^5^-*«r4«-r*#HH 
14, *JES*#li-iPSfc«fc«afe^©-rn«r« e>fc^iE 

UTBuEffla^v^-^^fiE-rs^BST-a&sc i*w 
mt-rsis**! 6E*©3>ea-*BBR9BifliaE so 



[IS** 18] MEHWStfita, AHO««*ttfc 

sis** i 5fre> i 7<£>^-f*i* i *E«o=i>tra— 

*ttf*9^*EfcEflMK{*o 

ws**i 9] . MEH$ijstffi«, mkb<ii£Jikl 
*ci:«r««i:'rsgs**'i 5*61 7<Dv-rn*M* 

[IS**2 0] ME»l/^^-^*lftftJfflKO 

S6fc*rrscfc%1$S&fc-r.5iS;**i 5*6 1 9©v 
fft * 1 *EKO n>fcf^-2S!IfcD TO&IBBJftf*. 

[is** 2 i ] mcjubhk rcis.mtRM<D9tm<D 

WKSBM/^ *-9 <D£)3c fc t±«* *flfiO*ffilc * «3 1& 

SfciscT, iwnEaai/^^^-i'oflEjatfJEflfioffla 

C 1 5*6 2 0<OV->-rn*M*E 

[!S** 2 2 ] IS** 8^e. 1 4 ©VvjTft*.! JgfE 

[IS** 2 3 ] IS** 8*61 4 OV >ftl* 1 *E 

[fgB^tOpJffl^lftB^] 
[00 0 1] 

fci6©ya i»*E£ bfc n > tf .a— *mm K> qtStt 
[00 0 2] 

;l/*^^t-T5) ic*5^T«\ a§5fc*»3lR»Lfcil® 
^xi^^^H^x-^ fc bTx^'^^^^rtSPfclg^ 
6nfcrtgB^*'J J f I C*-FftH<OE»«M*fcE« 
U ElgSnfc-r^^^®*^— *fcS^Jv>T, yj> 
h^fcCi/N— Kntf— fcLT$>SVH47 r -rxyb-i'±tc 
V7 tf-fc LTffl^fc«t t)^#LfciB^S^-r5 
Cfc^T'fTSo C<OJ:3fc, xv^^^^^lCfcO^f 
LfcS^W^-rS^-&fc*3V>T«. *#:7 -01/2^6 

^ y > f ^ nfc^* fc isiii£OiSp D p{i*HK«: wr s t © 

[0 0 0 3] -15, Am<DMmclt&Mfct\,--2T, S 
Tt^^tlfc^Tti^^-^^S^S^^TT^^V 



(4) 



13118 2 0 0 1-3 2 07 



6 



THW*li^fflt4. c co<fc 9 «6)IU&««A 
(AWBffla) *g»ttfcflrt±3»cLfclMt (AWB 

[0004] fc?^ w^v^Wfi^ifci: 

LT«, von Kries(Dfe)llJ£;^«ISU:S£-5^j£*^VP) 







M 


KX 


k 






2 k 



J 2w/ L 1W 
0 



10 



M 



Mlw , Slw fe < fctfL2w , M2w , S2w T*$>%>£ 

«<DLMSH*iJ«ffl (L, M, S) i «\ TE<D5K 

(i) ictt&oict^j h/^^Tsmm&oytmzT 

tl3»«I»OLMS=«M (L, M, S) 2 iC^gl 
[0 0 0 5] 



2W / M 1W 
0 



0 
0 



J 2W 



/s 



1W 









M 









(1) 



LfrL&tf von KriesOfellDS^PMtC^-?^?* 

[0 0 0 6] £<Dtctb. ^SJSfeO^SS«r±fB5K (1) 
Ic^-Ti'pJc^^ccD^OT^l/^^-rSv h U £ 

[00 0 7] S Ji8»©1«*©$i-Jtefi»4»«: 3 0<D^fiE^ 

i(X),m(A),i(i)tt*i:. Jfe»lTTOLMS=J0e8ffl L,, M^SjfcJU 

M,-/ vlg F(A)x(a.)m(A)di 

♦ a >/ v,sF(A)x 3 (A)m(A)di 
S,-/ vls F(l)x(A)i(a)dX 



(A), xz (A), xs (A) (A : Wl/fttt 

ft) (offimm-ett lttibo^ (2) tc^t-* ? ic^-r 

[000 8] 
[ft2] 



x(A.)-a,x ] (A)+ a2 x 2 (A) +a3 x 3 (A) (2) 

fib, ai, , as ttS±tf#*:M*f***iraJrr* 

[0 0 0 9] 3t» 1 ©»3ttfiM#»*«r F (A) £ L> H 
L— cone, M— cone, S — c o n e 



[ft3] 



'/ v, s F ( ;l > x 2( A ) m ( A ) d;l 



J VB F(A)« a (i).(i)da 



(3) 



(4) 



(5) 



£&3o 5£ (3) ~ (5) t*3VT«43-{ipJffitl Siffi^xi 

tf<D«#T*4#, h;lHH«fc:fct'>T«$)-*fT [ft4] 

?TtiV\ CCT% %» 1 <D#ftSxS*#*ii F (A) , 

tfefflJ^fiCD^itJS® 1 (A) , D (A) , s tA)l4Btai«f 

so 



(A) , X2 (A) , X3 (A) *5«fctf 



(6) 



(5) 



&m 2001-3207 



[&5] 



[»6] 



f Ll 1 













( 



M 



Sx 2 



Ll3 



(7) 





(L 2 . 


L 22 




' a > 1 




M 2 . 


■ M 21 


M 22 


Ma 


a 2 


(8) 


l S 2 J 




s 22 


s 23 ; 







£fc5o IrHKc, %M2Tlc1S^Tftyt&.Mmx (A) 



£&3o i£ (.7).$3&Xf (8) Hai 
B&7] 



a 2 , a3 ^ 



f L2 ) 


f L,i 


L22 






( L,, 


L,2 








M 2 = 






M 23 




M„ 


M 12 






(9) 


, S 2 > 




s 22 


s 23 


J 




S,2 


«u J 


U J 





£) A->e>7tjil2TtcfeltS LM S = 
S) ^©S*H\ 5S (9) £9. 
[i&8] 



y 2 = 


P 2 P."' 


yi 














'hi 


L,2 




Pi = 


M„ 


M J2 








s, 2 


s« 




{ L 2 j 


L 22 


L23 


P 2 = 


M 21 


M 22 






is 21 


S22 


s 23 



Pi-' tcfcSfi^cfctfT-t*,, 
[0 0 10] 

fit, £<D&5&ytmTlz.*3\,^Tm&*:fi*> Cklc&t) 
(1 0) tcfcttS^rhU^XP 1 ^ftsct^t 

[0011] *»B»i±iE*«te*#asnfct,©Tfc 



(yz i:T t>, j19J(c#5-^5 VX£ISMT'#£ A7- /^>X 

IB£73r£ * If gMMtf tc ^XpgTb" ?S * ^ 

20 [0012] 

TZfc It Mim<D%MT t ^ 3 H$U$tfit*fjfEgtgl7t 

* cDHifiMffi* not 3 wk jttST c &v % =%>mmic 

[0013] m&<DftmfrzmiR-$tirzKmm&T-& 
[0014] r=mmmi tLtii, m§}*ft?mmgi 

*effinBoH»j*« <.mz.tf£.mm&icm-3< lms = 



(6) 



^2 001-320727 



[0 0 15] rftigu<-5*-#J tit, fe^T^jgTlcfc 

So 

[0 0 16] 4*5, *5gB^tC«fc?>* 7-/^5 VXIS^ 

t m m&ytm t /c a «n aft&©jtaio to 
[0017] c©«*, wis«*(**«rtifcJ:*aejSi 

[0 0 18] gfc, XftWlr: ^^>XP^73 
£ (c *5<^T « , UMBOS' <5 ;* - * «rSRft 

[0 0 19] £5>tc, *^Wtc<fc5A5— /S^VXfSS 
[0 0 2 0] CCT, ja^7tig$fcttfa<D7tig<Ofi^© 

[00 2 1] rffi(D73ffij fctt, ^IIB^CfcS*^-^ 

jsfe, ii«-r— **<RGBfe(I*§fr&43i§£tc, SfeU 

[0 0 2 2] ^JgfEfccfcSjb^-^X^S&gffti. 

^£f;m45fte©ft^TU:*3i^Tg|£S-r3 c fc^fij^i: 

UT*5-/<^>'^*HB , r*iaa*aiibT«Hiw*iii 



10 

[0 0 2 3] 443, *«WK:J:**^--^5>^fl»»E 

20 •3i^T«rtBtt»'<5 iraJi-r * c t ic * 

[0 0 2 4] COW, KiE/<5^-*flfeJ«¥at±, *U 
[0 0 2 5] 4*3, Buf2H$iJ$t{I{i, AnDOflUltWfttlc 

BB»-r*feasiiBfcfc*j*H*ij»ffl-ea&t»Tt>*<.- wis 

30 [0 0 2 6] tfc, 2|s:^fcJ:S*7— /<5^it* 
[o o 2 7] ^e»tc ^WtC^S^^-'^^XPS 

*3 u « 5aa/ <9 y - * k tta* § ft&©73 m «c * •> 

[0 0 2 8] 4*3, *^»c«J:S*7-/^V^PS73 

[0 0 2 9] Sfc, *^lc*«*7— 
50 t\ 



(7) 



ftffl 2001-320727 



11 

[0 0 3 0] SSIC, It&BfUc&Zti^-'^l/T-mm 
[0 0 3 1 ) 

« * eras? * nftjaoefesifc s-^t ss? $ n& 

[0 0 3 2] LfctfoT, *^lc«fentfx ■jSKftST 
?Tt, ftiS^* — ^36f»6*0«ra/^.5t — **** 

- * © s c £ t £ rt# e> nfc«is» 

[0 0 3 3] =»J»«OfeSIBK:*V>T» WtRZ 

/<5*-**£j«-e*s;fc»!>, »a><5;*— *£js©fc 
[0 0 3 4] c©*^ HMiftfcofeElinKfc^T* a 



12 

[0 0 3 5] SSfcu H»Mffl*AIHO«je«pttfcB8il"r 

%&G.ffl<D=mmmt-?z>c£\ci:*) y af b w*>©s:ji. 

10 [0036] fc,. HfcJiitfii^liilifcffii? LrzM&m 

m<Dttytftmc&m-t%&&M<D=.&mm£-t%c tic 

£0. x^*^**5&H©»^Bfc::fc^T5tf#£ft 

[0037] tfc, £jasn;fc«wi><5y-*-**ifc*- 
—conMT^is^-zm^-t^ct^wMtvrzti^-^ 

[0 0 3 8] *HS><5 — ffi©73 

i* »c * * aas/ - * ©£j* i ^anata* «^«d 
T^jgom^ £ c t«« wei i: -r s'c '& ic £ b* w a 
St^tsc ts^rig^ff 9 c t * »? t# e nfcH^o ot 

tea, fao»ffifcj:»)ia3i^9>»-***fe«-rntf, a 

[0 0 3 9] 

[0 0 4 0] 0 1 l&*$£W<DWi l ©JSflgJgMUc <}:&.* 7 

s„ ia uc^-Tot^fc, *nmBmic »t s a ^ — ^ ^ > 

XliSE 1 ti, xv : *^#;^2lc:i3^T>'-V£:Jf 
5-^5>X»»fla*MLT««»*lB«x-* S 3 

£t# s/£4i>©t<DT'feD, h®^-^ s ommz fttz 

±i— K 2 A^&BS-r-* S O^M^tJb-TA- K 
lcScJ<HflJS!<iL iw , Mi, . Si. ^t±i-rse 

fej^gai#fiS4t, m&<»%u axTK^jg^-rs) 



(8) 



*#Sfl 2001-3207 



13 



14 



* "p*-r— X 5 lcl5tt£ftfcffi»3tS>^;* — * 
[0 0 4 1] S 1 ©MKBfcfcV^TU:* 

WTtc jaw § E.mmm^mmytmT ic » » * =mmmic 
[0042] ccT\ Tisziist) * ^ 2 icte^rmm-z 

ftfcHflfc-r— £ S Ofi, ITU Rec. 7 0 9jRttlC 
*PSSLfcR G B#fe8 h©flWflKP6** feOi 
U &{f^ffi£rR0, GO, B.0tLTl«B«. 

[0 0 4 3] efe^»ffi#S4tt. »f->S0ti 
JSt5«feI§R0, GO. BO^rTiecO^ (11), 

(12) fc«fcD0-iOfflteiE«ft«nfc«#fl[Rlk: 

[0 0 4 4] 

R'=R/255 (1J) 



«IG1, B 1 tco^T&fl^flR 1 fcfp|«<D«mc «fc 
[0 0 4 5]*^ H«-r— *S 0££D^2ft3B 

•o^ffijR»N*fflv>r. tie©* (i 3) ic&vm^ 

ffiRl, Gl, Bl<D¥i$filR2, G.2, B2^Iffit 

[0 0 4 6] 
- t»l 0] 



R2 



G2 



Rl 



Gl 



(33) 



Bl 



*UT. ^m^tlfc¥^filR 2, G2, B2^TfeO^ 
(14)lc£9CIE1931 XY ZHMiMlfcSSfr 

fife^OHM»fflXiw , Yiw , Ziw t-?Z> 0 
[0 0 4 7] 
[Si l] 



/ RV0.099 V 
V 1.099 J 



1/0.45 



Rl 

R1-RV4.5 



(R'>0.06l) 
( R'< 0.081 ) 



(12) 



30 



Y lw 



21.26 71.52 7.22 
1.93 11.92 95.05 





'R2\ 




G2 




B2j 



(14) 



(is) ic£*)3:mw&icm'5<=mmmc&giu c 



[0 0 4 8] 



L i w , Mil 



S iw £-f So 



[Si 2] 




/ 


M lw 


ts 




\ 



0.4002 0.7076 -0.0808 
0.2263 1.1653 0.0457 
0.0 0.0 0.9382 



*lw 



(15) 



*3, c©«»3t»^;*-*J±±e5S (1 0) tC*5tt£ 

[0 0 4 9] CCT% gta^^^^-^<OStt5JCOV> 

^TtiStiC I E — D 5 0 V£> K> > ^-^ic^TS^ 
teC I E-D 6 5T*S5o LfctfoT. ±f2S (2) - 
(1 0) TfB<05£ (1 6) \C7r<t&o\C\ 

rorots a tjc»« l m s 2 tic*** 

Pz Pa" 1 *Sii>SCttfT**So *LTCOVh'J 



(9) 



ftffi 2001-320727 



15 



16 



^XP2 Pa" 1 tffflQftM*^*-- ^ttTf- 
Pa" 1 *Bttt)tW^5^-*i:LTfe*^o 



[00 50] y2=P2 Pa* 1 yA 



(1 6) 



flU :)tS2T£fe»SLMS3 
yA : KttlTt^ATtc^tt^ LM S "E^J^fiS 
P 2 : J1£«2T»cfe^T»JttK»*x (A) (OmfclkR 
ftkt(0LMSi*S»Sft6<D3X 3^b^X 
Pa :BE*3HiATte*v>T»3ttSI**x (A).<D»f* 10 
1: SO L M S fefeO 3 x 3©vhU> 

ft*.. fljlttW-feW^-ff^Ol 2 6 9feO£ 
5te^»feO»3tEI#*7 , -**fflv^T. SE»3ttWTA 
*5±tf7tiR2TJc43ttSLMS=PJa![ffi«:*ft, 
»tt*2fcJ:oT=*M«yA «r=#J»fity 2 icSSW 

£5KLT£>£V\> CCT% *ftftvHJ->XI4P2 P 
a ~ 1 tcf§^*T£fcA6, ±IBS (8) te«fcDvhy*X 
Pz**** LtlWTVh'J^XPA- 1 ***tl 20 
(1 7h^xP 2 ^vf^XPA- 1 ££rgij{@fc:*# 

[0 0 5 1] $fc> KfcttSA©Ge#ftiB2©aeifc: 

BkfeOiMttEl**^— **«v^T, BE»»fc«A*5j-tf# 
■ 2Tt6»* LM SH»JM**», «/h—*ffi*i£ 
Ic^oTHMIyA *H*J»ffly 2 £g8rr«>fc«><D 

^rT^-MC, *«)5VhU^*von KriesOfeHljS^ 

So 

[0 0 5 2] 

y 2 = (Va +Va ' ) y A (17) 
{SU Va ' y a =0 

CCDif£\ P 2 Pa" 1 =Va + V a ' tftZo £<D& 

B»jtt«Aoafetf3t»2<oafe*caiii*naj:" 
sic ^bvtxz&TZ'tzctic&t)^ aajtiSAT 40 

3 fife t 2 Ttc fctt § &fe t 1*2 ^S c 

fc^T#Sfcft, £9#i:LV\> &*5. ±teS (8) tC 

A — 1 ^fentf, VbU>7XP2 ^VhU^XPA 

- 1 t&mmtcmzctwvi&o 

[0 0 5 3] ;<7^-J4«#l86B, Jt* 1 ©'fiftjS 

©HpMfiiLiw , Miw , siw fecfctfjtsioafe 

Pc = oPz Pa" 1 + (1 -a) P 
7hU^XP 2 , Pa- 1 , Pb- 1 A^n^tl so 



-^^sfgx-^ s o (Dx^-j^yxmm&mz'i? 

T. L^1^7^-^POMlco^TP^§o 
[0 0 5 4] »£A#j|t'6a. LMSfe 

H$>J8Mf L i w , Miw, Siw -r— X 5 IC 

«k COffilB^«fe/l^v^2o<OBE5i3Jtt»*3i»?-rSo 

fe^tOH*iJ«ffi*3*tf=*J»fflL iw , Miw , ■ Siw 
^LMSMPItc/a^m LMSfe^Hlcfcl^T. 

«\ H2te^«fc3lcHfc»t«A t B^aS?5tlfct><0 

[0 0 5 5] CCT\ mnftUA<DWLtoftW^*-Z 
«±fEx£ (1 6) tc:fctf£P2 Pa" 1 T'fiO, KStfd 
SB©K&tt«><^>< — *«:Tf2©S (1 8) tc*5tf£ 
P 2 Pb" 1 T^§o 

[0 0 5 6] y 2 =P 2 Pb - 1 yB (18) 
fiU ys :R»J3tt«BTte434t*LMS=*J*fil 
Pb :Hfflft»BTfc*^T#JtE»*x (A) (Dfyltfc 
*J|;tei:#©LMSffi*:R»*;fcft<0 3 x 3<D^hV? 

sfc> ±es (i 7) tmmic tibos (i 9) ic£ 

D gEftftMB =? * - * ^r*46 5 c £ fe T # £ 0 
[0 0 5 7] 

y 2 = (Vb +Vb ' ) y b (1 9) 

fibs Vb' y b = 0 

£<D<fc?tC2O0DK&l7 1 cSA, BtfMtRZtlZt, LM 
Sftffira±£ft^Tffi»ttfc«A. B©9M 0£ A, B 

tJ5x^) ^6»»ABfc:TLfcSJ8i:OSEjRC«:*«> 
§ 0 3£j&ClC<fc*)l6ttAB*M -a : aCD^giJ 

* 5 K A (D&m&tt ttBOOtftMB <Dftm& 
[0 0 5 8] ±EOidfclLTaEAC3y*«>6tiafc. 

k»#«a, B©Rajtau<5>«-*k:»LTamw» 

[0 0 5 9] UtetfHcte. ±»Lfc£dfc*ffiLfcafc: 

2 tk»»« l m s =.mmmnmkt ztztb 

Ovh'J^XP c^TISOS (2 0) lC<fct)-£a&£o 
[0 06 0] 
2 P b - 1 (2 0) 

ziRib^nr^m^ci^ Tie^os (20' ) 



(10) 
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P c = P 2 (a Pa + (1 -a) 

$>Mfifyc «TI5€>^ (2 1) K£97&g2Tl;:*5tf3 
L M S HJiMfilCg^-r 5ilt^T-f5o 
[00 6 2] y 2 =P c y c (2 1) 

— ±fe^C{±LMSfe^ratcfeV>TBE»J^jgA, 

Boa€us*te*a[i»AB±ca&»)3tt«i slt 

tfcl?S6fefc^Sn« «k 5 tTIEOJ: a LTV h 
U*XP-c *-T, Th'JfXPcKMjEv 

HJ**AP*iO*l,T, TIS©S (2 2) IC*-*-J:9 

* 5 tc-r s c t 5„ 

[0 0 6 3] 

Bsi 3] 



(22) 



Pb ) 





= (P C + AP) 


^w 1 




M lw 


; S 2w j 







S i 



fits L iw , Mn 

L 2w t M2w , S 2\ 

S-3<HMMI 

Vh'jnPc^tfAP^ Tf££>5£ (2 
3) . (2 4) fcSVr«fc5fc:. JtJB.l ^63tt»2^<Dvo 

Q c *5<fctf A Q.ttC»»-r«o 
[0 0 6 4] P c =Q c V (2 3) 

AP-AQV (24) 

CCT\ H^MM L i w , Miw , Siw fcHMSMtL 
2 w , M 2w , S 2w fcttTEOSC (2 5) Jc^-rH8« 
te**Ckfr6, (2 3) *5<fctf (2 4) *5£ (2 
2) fc«A-r*fcTI2oa (2 6) t*2>o 

[0 0 6 5] 

[St 14] 



10 



20 



30 



40 



[006 1] 
- 1 (20' ) 
L 2w 



M 



2w 



V S 2w 



M 



(25) 



-2w 



M 



2w 



5 2w ) 



.(q c v + aqv) 



M 



Jw 
5 iw 



=(o c + aq)v 



M 



lw 



*(Q c + AQ) 



M 



^2w 
2w 



\ S 2w / 



(26) 



* (2 6) *CR1-*i:TBoa (2 7) £&3 0 
[0 0 6 6] 
Dfti 5] 



AO 





-<e-q c ) 




M 2w 




i S 2w y 







(27) 



fiU E : 4Mttfr*J£ (2 3) J;0 

Qc=PcV-> (28) 

T'fc^C t 5£ (2 7) (D^jStigEftl-PfeSo' L/c 

[»l 6] 



<l00 «)0] <l02 
q J0 9ll 1l2 
^ ^20 «>21 ^22 



(E-Q c ) 









M 2w 






k S 2w , 




1*2 J 



OKI 7] 

Uuu %\ flea) 

U» ^21 ^22 ) 



^ s 2w y 



M 



"2w 
2w 



/ L 



2w 



M 



2w 



*2w 



£&£o CCT% h;l/(q00, qOl, qO 
2) . (qlO, qll, ql2), (q 2 0, q 2 
1, q 2 2) <Offi^«/hk«:ntf*fiEvhy^XA P<D 



(11) 
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[00 6 7] (qOO, qOl, q02). 

(qlO.qll.ql2), (q 2 0. q 2 1 . q 2 
2) CtieO^hM^h 
;l/ (L 2w , M2w . S 2 w ) fc3Fffa«*t?*«o L 
fttfoT, TIE©* (2 9) - (3 1) fcj:!)^*h;l/ 

(qOO. qOl. q02)s (qlO. qll, ql 
2). (q2 0. q2 1. q 2 2 ) JfcgfcffiT * C t IC «k 

[0 0 6 8] 
1 8] 

(29) 



(30) 




(31) 



20 



[0 0 6 9] COvbiJ^XMtt, JttailTfcfi»*a 

SH»HMI*3ai2Tfc»t* LMS=«MrtilcR!H-r 
ig 1 TlcfctfS LMS H*J»ffi*3fc«2 TtefctfS L M 

[007 0] ^LT, C<D*5fcbT*«*tlfcVhiJ 

0. GO. B0*±IB:£ (1 1) . (1 2) lc<fcDIE£i 
{t^tlfcfi^ffiR 1 . G 1 . B 1 fcKttfS. ftt, 
TfEOaS (3 3) fc:±D«*fiIR 1 . GI, B1*CI 
E193 1XYZ3W1IX1, Yl. Z HC^ftt 

[0 0 7 1] 



1 9] 



/ XI \ 
Yl 
Zl, 



/ 41.24 
21.26 
1.93 



35.76 
71.52 
11.92 



18.05 
7.22 
95.05 



/ Rl \ 
Gl 
Bl 



(33) 



<fcoT, fijEThy *XAPtt±IB5£ (2 4) fcj:!)* 
SH»JlItJHI2Tlc»JSLMS3|iJi«fcffl*t 
M=P"c + AP (32) 



-0.2263 1.1653 



/ LI \ 




Ml 




, SI j 


< 



0.0 



0.0 



H*J»fl[Xl, Yl. Z 1 ^rTieoS (3 4) 
»C * Q4fflRftU:»r3< =»J»fflL l, Ml, SI leg 



[0 0 7 2] 
[»2 0] 



0.0457 
0.9182 



\ 


f X1 1 






Yl 


(34) 


/ 


[Zlj 





Lt, TfE<Dj£ (3 5) fc*9±E^MJ**M*flJ 
VTHMSSrfi L 1 , Ml. SI *«»LTg«W#HSW 
SMIL 3, M3, S 3£1#&„ 
[0 0 7 3] 
[&2 1) 

( L3 ^ ( LI ^ 

(35) 



' L3 > 




'LI \ 


M3 




Ml 


I S3 , 




> 



40 



'*tT««»*=il»iL3, M3, S3tC#LT, a£ 
(34)^^(33) OjS»««*«IUT, «19K& 
BKgix-* S 3*«^-TS«iS}8*«^R 3, G 3, B 
3 £t# 3 0 

[0 0 7 4] *uvp, **«0g«O»f^teOVTBW8r 

[0 0 7 5] 0 4 am i <DmmBm(omt*7nT y :n- 



*^teftTi»f-^ s otfiatt^nfc^UA-^ 
(xf-yys i) o ftt, afe^gcm^S4Ki*3 

V^Til^-^S 0Oafe.^LMSH$ij^!<iL iw , 
Miw , S iw tf^fcfcS^nS (Xtv7°S 2) o fLT 

iW&filLiw , Miw , Siw SsitfCKDSfe^CjE^ 
^fzH>(D^ h 'J **M#8yi><5* — * p i; LT£j£2 

-*s 3#f#e>n (xf7/s 4) , ioa*»7"r* 0 

[0 0 7 6] CCO«k3»c, g 1 <DHfi&JE!gt;:*5l^Tti, 



&ffl 2001-320727 



21 

[0077] gjfc, M?snfcRS»taiA. B©afe^ 
b *5 * u%m 1 e> a b k. t l tzmm t ®3&& c t « 

"n*jBire#*. 

[0 0 7 8] AnoajewtticBHH-s&sn 
ff t>Tv^*tei6, Aia^t>o*ja.fci«fcffiirs-*6fc:» 

— ;S7>;*Hg$&g*f?-5ci:#t?t5o 20 

[0 0 7 9] #^T% *%^<Dm 2 OHflgJgffilCOVT 
IttHSf-So E5ti*fg^<Dm2 0HSS^JCJ:«.7J^- 

s o*^7t«"Tic*5v^T^3b^^nfc*&ic^-n 

%*^fc«-&fCti, i£ ( 1 ) IC^f von KriesOfelUJS 

^$Mlcgr5 < v h ij ^ ^.^rSaa^^ ^ — £ P i: LT4 

[0 0 8 0] J-XT, *2©^JB«©IM*»CO^TB8lll 

hT'JSo S-T, 7 ? v ? ^;bA^^2(C*3l>Tffi^fT*3 
ntlif-^ S O&fV&Stltzt^V *- F2Afr 40 
5>> giai^lS3tc33V>Til^x-^S OA^M^tti^nS 

Ufv^s 1 1) o mm^-i* s oti^e-^ stcgjfx 

Sft5 (Xf'^S 1 2) „ gift:, &€^SJ||±J¥S 4 K 

fs^rmmr'—^ s 0 ©afe^tD lms =fflmm 
Liw . Miw , siw *waj?n?> (xr'^s 1 

wmzti Uf-v7s 1 4) „ *^znrzm£ici£. ± 
am 1 <Dnm&mtmm<Di&mtci: oiaa/^^— * p 

^M^tlS Uf77"S 1 5) o -ts, *JG*r«Jfc* 
-9#;*->£ftTI/^:v^if£tCti, S (1) IC^-Tvon so 



22 

Kries<Dfe)Hjr^iiJ^tC»0*< 7H) j> *tffllS/<5 
-$P tLT2.f8.-Zn2> (X-r-y7°S 1 6) <> C<0*o 

m^fig*nfcjas^7^-?pi±*7-v^v^issiQ 
7) » 5aa%$i7-r^ 0 

[008 1] C<D<fc ^2«D^S!l^lCt3V^Tl±, 

m i o*6t5»«t* »>*«*ny£«i»'<5y-* pfc j: 

5 7J-5-w^>7.|)lg73)4£. von KriesOfeJISJC^SlJ 

^ks-cj < ®a/ <^ * - 2 p «£ 5 * 5 — t ^ >*mm 

^ffit«tl35aa/^^-^P*^L*< tt, von Kr 

[0082] ^43. m2<ommmmic^ri,t. mmi 

^T^aa^is^x-^s 3^rti, cn^^e-^8tc^ 
[0083] ^v^% *5m<D&3<om&i&mc-o^r 

mm?** H7tt*aWOa3 03)lllBg«t±**.5- 

■ 1 f^W*^72 K«Jttfl-»3£*- 1 0*rig 

^x-^S 0tc1f^F*M>t-^^nTV^^^ COlf^ 
g6tc*3V>Tli, H»-r-^ S 0fc1f^F^##^nT 

a/^^-^p^fi?L, it^FAM^?nrv>^*^ 

fcH^ttt, 5£ (1) t^-Tvon KrlesOfeJOUS^iMiC 

ics-^< vh'j ^x^jaa^*-* p i: LT^fig-rs 



(13) 
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[0084] wt. f^3(ommmm(DW]mc-o\,^xmm 

nTBfcr-* S 0 #«iE«Stlfc* * U *- K 2 A *» 

(xf77S2 i) o co^ mmmm&^&zom 
mimm*- 1 oaM-vi^nrB^-* s oizmyt 

fiSx-^ S 0©afeI<DLM SH$iJ$tffiL i« , 
Mi* , Siw tfgm^rftS Ur-y^S 22), 

frgfrtffUirSn CXx-y^S 23), IfffiFtfA;^ 

®m>^*-$Ptf£l$.2tl% (7T77S2 4) o - 
75. mmFtfXt>-$tlT^rj;^t§-£lc<,Z. S(l) 
"Tvon Kries<Dfe|lR!t^$MtCg-iK V b D ^XtfJ&H 
'^*-5P tLT£.m.Ztl% (Xf77S2 5)..C 

DB®^-* S 0tcWLTA^-/^>X*ii^-r55tt 
^S2 6) , jas^T-r^o 

[0 0 8 5] *fgB^CDm 4 OfllS&^lCOVNT 

IftB^-rSo 0 9ti*^<D^4cD|ISS^lC<fc?,*5- 

^TtiT^^r-OOA^KDW^fe^^^iia^x-^ s o 
^<D«fgF<9tt^*»:jSi;T, ^7;* 

6 1 s aaa/ ^ - * p <d£.i$.J5 lt^s 

OSaStcJ; OffiS^*-* P 1 OiJ«*fi3 jb i 
7^-?t^S6 A*5«fctfvon KriesOfeflUS^WS 
tar3<vhy^X3&Saa/^^-^P2fcLT^)«-r 
SS2<D^7^-^^fig^S6B*^n j E f nSiJffl»i:gS 
tf\ m 1 fcitf^flW?* — ££$¥86 A, 6B-"\ 
©AftSrtfJl^lS l l t> If 5 fcLfct>c> 40 

T-65o **J. «tt¥gl 1 fcfcttS«D**.tt, S2 

vnmBM tmmic mmm&*- 9 <o a*j ©*&hc & 

**7 2fcfeVTH«7*-* S 0tc^?nfc1f^F<O 

[0 0 8 6] &^t\ m4<DnMBm<DW)mc-o^Tm 

+ -hT-&3 0 T r ^^;l/*^7 2fC*3V^T»^ 

fi^nTB^f 1 -* s o mzmztitct^v *- k 2 a 
fre>> mm#iS3t*5(,^Ta^x-a' s o^Sr^m^n » 
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3 Uf7^S 3 1 ) c Bfg-x-* S Ott^t— *8»Cg 
S*n§ (X-r^T'S 3 2) . Sfe^ffi¥!S4 
fcfe^TBf&T*— * S 0Ofife£<DLMSH#iJ$(fiiL 

iw , Miw , si* #*msn3 (xf7^s3 

3) o f LT> ^*TJg^^-9*^^$tlfc^S)b^^ 

WKsn Uf7^s 3 4) % ^-v^nfc^icti, «j 

SH$!BSHlLiw , Miw , Si. #A7j£tU ±1231 

S*Sh* (X5^:/S 3 5)o -73, SH«T»£*- 
9tf*>£ftT^fc<^ii^ct±, WW^WlI UcfcOSI 
20M7^-?S«fS6B'\LMS5«a(iLiw . 
Miw , Siw tfA^I^n, (1) t^-Tvon Kries 
©e»WFWB!KK:»T5< vh'J ^xtfjan^-?*-* P 
2i:LT£fi££n3 (Xfy7'S3 6) . C<D«fc-Mc£ 
/S^n/cfflll^* — £P 1 $ftttP2(i*7-^7> 
X»B8&3#®7k:A*>*n, c©*a»><^*-* P 1 
IZtcltP 2 tc J; t) B<£x — *S 0tcWLT*7— 

^%w»r*»a««M«hT««iap#s«f*-*s 3# 

i#?,n (X-x-yT'S 3 7) , Wl*»7tS. 

[0 0 8 7] CCT% ^KDSISS^fCfcSfiia^^^' 
— *P 1 <D£j£fc:fcV>T«3x 3©V^U;7X;&i£^•r 
3^&g#;fc&*^ von KriestDfeJIlJ^iB'MlCg-iKii 

*tett*t l m s ^awfe*xg««-r*«ia^9y-^ 
mmmo&oic, s&ji^*-*p 1, p 2££bet3 

9 n*3^-3fc«^K:'H:»I»*SatfT 
[0 0 8 8] ^33, ±iemiA^^4<DHfig)gffilCJ3V^ 

[0 0 8 9] ^fc, *f|BJfC<k5*5-^^>Xp^ 

m<bnrm&T-* s o««^-r«/j^fo%a«=.^ 1 
3 M)ttTfi^+- \ 4t. m\ <ommmmtmm<o 
ae^sm^g4. f-M-xs, 



(14) 
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ternm?-* S3£r;*^i;*-F2A icietrr % tot 

[0 0 9 0] tTF> 5 O^SS^coKj^lcov-TiKB^ 
•t£o 01 2^^5^SSmiOifi^^:*r7n-^^ 

ZtlXm&T-Z S 0W#6n§ (X7^y:/S4 1) o 
tii^x-^ S OteifoPa^* 1 3tc^£n3 (Xr'^ 

4 2) e afe^Sm^l5 4tC*3V^T®^- 10 

* S OtOafe^OLM SH$iJ$rtlL iw ; Miw f S 

iw .tfwjsn* Uf7^s 4 3) o ^tt, 

4A^>*tite3^S*^*iJ»f*ti Uf7^ 

s 4 4) , *>*nfti^i:a, ±is» i (ommmmt 
^y^s 4 5) o -7?. »)t*riss*-i 4^*y?nt 

V^ftV^V^Kltt. ^ (1) tC^-Tvon KriesOfeHR/E^ 

aOzStcgoX v h y ^xtfiQS^;*-* P k 
flt-r-^S 3*M#6tiS Wf7/S4 7) o «fl®«# 

4 8) . «ta*»7-r*o 

[0 0 9 1] fc*S. ±E*2fr&*.5©J6*J&«fc:i3l^ 

BI»f-*S0fci*FtfW4*tl4frofti&.lc, . 
vonKriesOfe)KlS J ?»JSfcSr3< V h V *X**&3>*5 

*-*p, p 2 tbT^jsELT*^— ^^v^Hfijaa so 

*fft>TV^tf. 0J*J;f±f2S (1 0) IC tc& 
fefl^O^i^fflR 2, G2, B 2£-g(£^&£'9&SQ ; 

[0 0 9 2] Sfc,.±fSS*S6i^ffi^*5V^T«. LMS 

fe^tc^Tfias/^^^-^po^*5cfct>**7-/^ 

5>XSBfifflS*fToT^£*\ < leg 5 O^fiBBIB . 
<0£ 5 #36*18 £ £ * 5-^5 VXHSHSB*^* 
^ ^ictStfTcit^te, fflSPfPJSIIlOfcftte RGB 

S(13) lc«fet)KaiLfcfefll#0¥^«R2 t G2, 
B 2 «rft« 1 oafe^OH$iJSHlR iw, Giw, B 

w, G Aw , B Aw x Rbw , 

Gbw , Bbw BE»tt«Tfcfe»£tt^f*<0RGB 
Et§bT*5< 0 

[009 3] * bT. JtaB 1 OfiMOHiil so 
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r i w , g i w . b i w m i 3 ictts-t 

Bfe^tc&l^T, BtttJtiBA. B<Dfife,£ 
CQH$ll?MlR aw , Gaw , Baw . Rbw Gbw , 
Bbw £ftm\<D&&£L<D=PmmRi . Gu- . B 

(2 o) fc^-ri^te^cfcitjs-rsjtiBTfc*^* 

R G B=#J»fil*3ttiB2Tfc:*»5 R GB=«Silc8 
6tc±f5v h y *xM*£/«bTcft*ffiJl^*--* 

p£*r*uf£i\, 

[0 0 9 4] Sfc> ±E*lllfiJ£JEfc:*5t^-ni. RHBfc 

»*>"6oEintej6i:Tia 1 4 tesvr <t 5 icjos^ ^ - 

* P *±J«-r *8E53J%iB*31«?'r * * 5 K bTfc£t\, 
KfflJtaSA, B, C*&£U gEfflttiBA-©Sfej£i:SE 

sat* b © aejs 8E*nKS c o aftja * b 

CfcS!fiftffiM2*5«fctnt»A B£Ifi*!gB C 
Bt*ffiM3*KSU SffiM l-^MSfccfctfiMSAB, 
BCtCcfcO^*nS«i«l— 5*5£4&5o ^bT. Jtt 
S 1 *v^no««fcffi«'r*^«rWBTbH Ml, 5 
BEfcttfcWA, B^TfrJiii £<D^gllc]S 
CT«1^7^-j»P*S«U SH^3, 4lC*Sit 
BEftDtiBB. C fc3tt* 1 fc©E«cj5CT»«/* 
7^-*P*4*U «lg|2t*«»i&l*:ttHJ03tti«B 

[0 0 9 5] */c> ±E*Jiai»«»c4BV>TH:, S«S 
nfcfflS^^^-^ P^rSrfe^SEai^O/^^^-* t 

[0 0 9 6] ££>tc, ±E*H«»«fc*V^Ttt, ±12 
S(ll)-(15) fciOHflRx-^SOO&fejSO 
=*J»«*»abTV^*)b\ CT^tf*$M¥l 1-701 
8 6«JcE*SnfcafejiR«ie*ttK: J: 5i»f-i' S 
0OaftjftO=»J«[**lltlJLTt>J:^o WT, 
1 1 -7 0 1 8 6^JcEKSnfc&fijSltO=*J«fflO»' 

[0 0 9 7] ^6tcSfc. ±E**»!»teaBV^TH:, ^ 

ffi^snfcis®^-^ s ofcwtt*7-^7V7S8 

tc^DK^Lfcia^-^^WbT^^^rttcfe^TR 
G B^>f >ffiiE«:ifO*5— ^^^>XHSUaa«:ff 9 t> 
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